Molecular regulation of acute ethanol-induced neuron apoptosis.
Ethanol is a potent neurotoxin particularly for the developing nervous system. Intrauterine exposure to ethanol during the last trimester of human gestation can produce a broad spectrum of neuropathologic consequences. This period of human brain development is roughly equivalent to the first week of rodent postnatal life and acute exposure of neonatal mice to ethanol produces massive neuronal apoptosis throughout the brain. We have previously demonstrated that ethanol-induced neuron apoptosis is critically dependent on expression of Bax, a proapoptotic member of the Bcl-2 family. To further define the molecular pathway regulating ethanol-induced neuron apoptosis, we analyzed the effects of acute ethanol exposure on cerebellar internal granule cell neurons both in vivo and in vitro. Ethanol produced extensive Bax-dependent caspase-3 activation and neuron apoptosis in the cerebellar internal granule cell layer, which was maximal at approximately 6 hours postadministration. This effect was recapitulated in vitro and required new gene transcription, protein translation, Bax expression, and caspase activation. Ethanol-induced neuron death was independent of p53 expression and was unaffected by deficiency in the proapoptotic Bcl-2 family members Bid or Bad. These studies indicate that ethanol activates an intrinsic apoptotic death program in neurons that is likely to contribute to the neuropathologic effects of human fetal alcohol exposure.